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CLAIMS : 

1 . A process for making a cross- directional strand patterned 
composite sheet material, comprising the steps of: 

advancing in a longitudinal direction a sheet substrate, a first 
5 conveyor and second conveyor, the sheet having two lateral edges and an 
upper and a lower surface and each conveyor having a plurality of spaced 
apart pins extending therefrom in a direction generally perpendicular to the 
movement of the conveyor; 

supplying a strand with a controlled degree of elongation to an 

1 o oscillating barrel cam and thread guide device that reciprocates the strand to 
L . and fro across a traverse path, the traverse path being generally transverse to 
O the longitudinal direction of the advancing sheet substrate, wherein the 

z. pattern of the thread guide is controlled by the barrel cam design so as to 

%j allow sufficient stroke width and/or reversal dwell time to cause the strand 

tf 1 15 to wrap around the pin on the advancing conveyor without striking the pin 

Q 

i*i or the conveyor; 

«_ advancing the conveyors to move the pins through a 

semicircular path that intersects the traverse path of the strand, thereby 
□ causing the strand to loop alternately around a pin on the first conveyor and 

2 o then on a pin of the second conveyor at each end of the traverse path to 
rjj form a cross-directional continuous strand array carried by the pins; 

applying an adhesive to the strand array and/or the advancing 
sheet substrate; 

transferring the strand array from the pins to the upper surface 

2 5 of the advancing sheet substrate while restraining each edge of the strand 

array in position on the advancing sheet substrate until the applied adhesive 
is set to form a strand-sheet assembly; 

optionally attaching a cover sheet atop the strand- sheet 
assembly; and 

3 o forwarding the resultant composite sheet material to a windup 

or further processing. 

2. The process of claim 1 wherein the strand is reciprocated at 
a rate in the range of 250-3,000 to-and-fro cycles per minute with a traverse 

3 5 stroke of at least 15-centimeter length, the pin-carrying conveyors are 

moved at an equal speed and are rotated at a rate of 100-600 revolutions per 
minute through a semicircular path that intersects the traverse path of the 
strand. 
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3. The process of claim 2 wherein the strand is an elastic strand 
that is elongated in the range of 10-400% beyond its original relaxed length 
while being supplied to the strand traverse guide and/or while being 

5 restrained in the strand array. 

4. The process of claim 1 wherein the sheet substrate is a 
nonwoven fabric and the optional cover sheet is a nonwoven fabric or a 
film. 

10 

;u 5. The process of claim 3 wherein the strand is a spandex. 

O 

J| 6. The process of claim 5 wherein the composite sheet material 

%i is cut into tapes or swatches and supplied to an elastic swatch applicator of 

-; 15a diaper-making machine to form elastic bands in the diapers. 



□ 



7. An apparatus for making a composite sheet material 
including means for supplying a strand through a barrel cam and thread 
Q guide device to loop said strand around pins of a pair of spaced-apart pin 

i 20 conveyors and pin conveyors to transfer the strand transversely to a sheet 

fjj substrate advancing in a longitudinal direction, wherein 

the thread guide is a reciprocating guide connected to a 
cylindrical cam, the strand guide having a slotted tip for receiving the strand 
and a follower portion for fitting a groove in the cylindrical cam, wherein 

2 5 the rotation of the cam drives the strand guide to and fro along a traverse 

path having a first end and a second end; 

the cam profile and stroke width being chosen so as to allow a 
sufficient time interval at or near the end of each stroke to force the strand 
guide to remain beyond the position of the conveyor pin path to allow the 

3 0 strand to loop around the pin on the conveyor without striking the pin or the 

conveyor; 

each of the pin conveyors has a plurality of evenly spaced-apart 
pins projecting from the surface of the conveyor, the first conveyor being 
positioned near the first end of the traverse path and the second conveyor 
3 5 being positioned near the second end of the traverse path, and the space 
between the conveyors being less than the distance between the first and 
second ends of the traverse path; 
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means for moving the pins of the conveyor through an arcuate 
path that intersects the traverse path, so that a strand carried by the 
reciprocating guide can loop around a pin of the pin conveyor near the end 
of each traverse; 

a surface for supporting and advancing the sheet substrate in the 
longitudinal direction into a position for transferring the strand from the 
pins to the sheet substrate, the transfer position being located between the 
pin conveyors and at a nip formed by a restraining means and the support 
surface; 

means for synchronizing the relative speeds of the reciprocating 
traverse guide and the pin conveyors to assure the looping of strand on a pin 
of the conveyor at each end of the strand path; and 

means for controlling the movement of the restraining means 
and the support surface at equal speeds. 

8. The apparatus of claim 7 wherein each pin conveyor is a 
rotatable wheel pin conveyor; the support surface is a rotatable cylindrical 
drum; and the restraining means is a pair of V-belts. 

9. The apparatus of claim 7 wherein the ratio of the speed of 
the pin conveyors and the speed of the moving sheet substrate can be varied 
to produce varying final cross-directional strand spacing. 

10. The apparatus of claim 8 wherein the pin-conveyor wheels 
are canted toward each other or away from each other. 

11. The apparatus of claim 7 wherein the slot of the strand 
guide is a key-hole slot and each pin of each pin-conveyor wheel has a 
shoulder located between 40% and 80% of the distance from where the pin 
is secured to the wheel to the top of the pin and separating a larger diameter 
portion of the pin from a smaller diameter portion of the pin, the smaller 
diameter portion being the top portion of the pin. 

12. A garment having a cross-directional strand patterned 
composite sheet made by the process of claim 1 . 

13. The garment of claim 12 wherein said strand is spandex. 
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14. The garment of claim 13 wherein said composite sheet 
comprises a waistband, side panel, closure tape, frontal tape, back panel or 
leg band or portions thereof of the garment. 

5 15. The garment of claim 14 wherein said garment is a 

disposable diaper or an adult incontinence article. 
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